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Abstract
Background: Since patient-centered communication is directly connected to clinical performance, it should be
integrated with medical knowledge and clinical skills. Therefore, clinical communication skills should be trained and
assessed as an integral part of the student’s clinical performance. We were unable to identify a tool, which helps
when assessing patient-centered communication skills as an integrated component of medical history taking (‘the
integrated medical interview’). Therefore, we decided to design a new tailor-made assessment tool, the BOCC
(BeOordeling Communicatie en Consultvoering (Dutch), Assessment of Communication and Consultation (English)
to help raters assess students’ integrated clinical communication skills with the emphasis on patient-centred
communication combined with the correct medical content. This is a first initiative to develop such a tool, and this
paper describes the first steps in this process.
Methods: We investigated the tool in a group of third-year medical students (n = 672) interviewing simulated
patients. Internal structure and internal consistency were assessed. Regression analysis was conducted to investigate
the relationship between scores on the instrument and general grading. Applicability to another context was tested
in a group of fourth-year medical students (n = 374).
Results: PCA showed five components (Communication skills, Problem clarification, Specific History, Problem influence
and Integration Skills) with various Cronbach’s alpha scores. The component Problem Clarification made the strongest
unique contribution to the grade prediction. Applicability was good when investigated in another context.
Conclusions: The BOCC is designed to help raters assess students’ integrated communication skills. It was assessed on
internal structure and internal consistency. This tool is the first step in the assessment of the integrated
medical interview and a basis for further investigation to reform it into a true measurement instrument on
clinical communication skills.
Keywords: Clinical communication skills, Communication skills, Physician-patient relations, Assessment, Patient-
centeredness, Reliability, Validity, Reproducibility of results
Background
Doctor-patient communication plays an essential role in
providing excellent and safe medical care. Research has
shown that 70–80% of medical diagnoses are made by
adequate history taking alone [1–3]. In addition, patient-
centered communication also leads to improved patient
satisfaction and adherence, better health outcomes, such
as reduced level of discomfort and worries, and better
mental health [4–6]. Fewer diagnostic tests and referrals,
indicating an increased efficiency of care, are also shown
[7, 8]. Patient centered communication is also related to
a reduction in malpractice claims [9].
Communication skills can be acquired and improved
through teaching and skills training in students [10] and
physicians [11, 12]. As a consequence, clinical communica-
tion skills training is now part of the curriculum of a large
number of medical schools around the world [13, 14].
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Since patient centered communication is directly con-
nected to clinical performance (how the doctor performs
overall), clinical communication skills should be inte-
grated with medical knowledge and clinical skills [15,
16]. In other words, it is not only necessary to commu-
nicate in a patient-centered manner, but the (future)
physician should be able to combine this with the cor-
rect medically oriented questions (integrated communi-
cation skills or ‘integrated medical interview’). As a
consequence, these clinical communication skills should
be trained and assessed, preferably as an integral part of
students’ clinical performance [5, 15–17].
Assessment of acquired clinical communication skills
makes it possible to provide concrete and focussed feed-
back to learners and drives learning [18–20]. Accord-
ingly, this paper is directed at the assessment of
student’s integrated clinical communication skills during
their medical training.
Although several instruments to assess communication
skills exist [21–23], we were unable to identify any instru-
ment, which assessed patient-centered clinical communica-
tion skills as integrated components of the medical history
taking, suitable for summative assessment of medical stu-
dents by expert-raters during an OSCE-situation. Instru-
ments such as the Mini-Clinical Evaluation Exercise
(Mini-CEX) [24], Integrated Procedural Performance Instru-
ment (IPPI) [25], Maas- Global [26], Frankfurt Observer
Communication Checklist (FrOCK) [27] or Communication
Assessment Tool (CAT) [28] are designed to assess commu-
nication skills, but all of these were not suitable to be used
in our situation of assessing patient-centred communication
integrated with the correct medical content, since they are
not specifically designed for the assessment of the integrated
interview based on the biopsychosocial model as we teach
our students. Either these instruments are to be used in a
different context (IPPI), are too extensive, e.g. measuring
more than just problem clarification integrated with specific
history (Maas-Global, Mini-CEX), are not specifically
patient-centred (FrOCK) or need multiple assessments
(CAT). Therefore, we aimed to develop a new tailor-made
tool to help raters focus when assessing students’ integrated
clinical communication skills with the emphasis on
patient-centred communication combined with the correct
medical content (problem clarification integrated with spe-
cific history) following our educational model. This is a first
initiative to develop such a tool, and this paper describes the
first steps in this process, including investigating how the
tool performed, how it was used by general practitioners
and psychologists and how it related to the grades given.
Methods
Setting
In 2005, the Radboud University Medical Center
Nijmegen started a new medical curriculum with an
extensive longitudinal, helical programme on integrated
clinical communication skills [29, 30]. Students per-
ceived the teaching as an essential contribution to their
clinical performance, and have evaluated this integrated
training positively [16]. This included the longitudinal
structure throughout the curriculum, with each new
training broadening and deepening skills acquired earl-
ier, and the application - in line with the existing
evidence on effective communication skills training to
physicians (learner-centered, practice-oriented with
role-play, feedback and small group discussions) [11].
The basis of the educational model is rooted in the bio
psychosocial model of Engel [31] and includes the defin-
ition of patient-centeredness by Stewart et al. [30] which
consists of 6 interconnection components, e.g. (1) Ex-
ploring both the disease and the illness experience; (2)
Understanding the whole person; (3) Finding common
ground; (4) Incorporating prevention and health promo-
tion; (5) Enhancing the patient-physician relationship;
(6) Being realistic.
Students learn integrated clinical communication skills
following the Calgary-Cambridge Consultation Guide
(Kurtz, 2005), directed at medical content as well as at
five patient centered domains (SCEBS) of the Bio Psycho
Social model (see Fig. 1) [16]:
1. Somatic (somatic information about the patient’s
problem);
2. Cognition (patient’s ideas and expectations);
3. Emotion (patient’s feelings);
4. Behaviour (how does the problem affect the
patient’s behaviour, what does he or she do or avoid
because of the problem?),
5. Social (what is the impact of the problem on the
social environment, what do significant others
perceive, think or do, because of the problem? And
how does the patient react to his significant
others?)
At the end of the 3rd year of the 6-year medical cur-
riculum, students have a four-week clinical skill course
including clinical communication skills training with the
involvement of simulated patients (SP). Since the stu-
dents are at the beginning of learning clinical communi-
cation skills, Stewart’s components 1, 2, 3, and 5 are the
most relevant at this stage and therefore the basis of the
five patient-centered domains of SCEBS.
An essential feature of patient-centeredness of the
medical interview as instructed in the curriculum is that
in information gathering the students clarify the prob-
lem including medical as well as patient perspective.
The students learn to apply these domains flexibly by
following the patient’s narrative, addressing all domains
along the narrative as presented by the patient. But at
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the same time, the student has to make sure that all five
domains are addressed in sufficient depth in relation to
the evolving medical information.
In the first, narrative part of the medical interview, the
patient is leading, and the student listens actively and
asks open-ended and clarifying questions to gather as
much information from the patient’s perspective as pos-
sible. Ideally, the specific history and the system review
questions regarding the problem should be integrated
with this ‘problem clarification phase’ by the student,
following the patient’s narrative.
This phase is concluded with a summary by the stu-
dent, including all relevant medical and non-medical in-
formation regarding the patient’s problem.
After this, to come to a complete overview of the
patient’s general health status, the student should ask all
other medical questions in the system review. The
medical interview is then concluded with a plan.
This course is concluded with a summative assessment of
integrated skills using an Objective Structured Clinical Exam
(OSCE) rated by psychologists and general practitioners,
consisting of seven stations (two stations communication
skills, four stations physical examination, one station clinical
reasoning). At the two stations on communication skills,
student’s integrated clinical communication skills were
assessed, including assessment of exploring with open-
ended questions and attentive listening to more closed-
ended questions and giving information, directed at medical
content as well as at five patient-centered domains. The
overall score of the course is determined by the outcome of
these ratings as well as the judgement of the tutor who has
supervised the student over a longer period of time prior to
the OSCE.
These stations consist of two different medical interviews
of 9min each, with different SP’s. One interview was ob-
served by a general practitioner (case of stomach ache or
dyspnoea), the other by a psychologist (headache, heartburn
or dizziness). The very experienced SP’s were trained
extensively for their roles in this OSCE to minimise variation
in the role played. The rater team consisted of 13 psycholo-
gists (2 males and 11 females) and five general practitioners
(all female), who were trained in the use of the tool using
training videos with different scenario’s and completing the
tool followed by a discussion to optimise inter-rater reliabil-
ity (one-hour training module).
Students were not aware of the content of the tool,
but the items of the tool reflected the goals of the train-
ing activities in the four-week course, previous to the
OSCE.
Development of the BOCC-tool (BeOordeling
Communicatie en Consultvoering (Dutch), assessment of
communication and consultation (English))
The tool had to be able to help the rater in assessing the
‘integrated medical interview’ following our framework
(see Fig. 1), had to be suitable for consultations with
simulated patients (SPs) and had to be convenient to be
used by trained raters in a limited time frame of an
OSCE-situation. Items had to mark the successful appli-
cation of patient centered communication integrated
with medical knowledge, as promoted in the teaching
instructions.
A panel of expert-teachers in the curriculum (psychol-
ogists and general practitioners), using their professional
background and clinical experience, selected items that
addressed the patient’s perspective, the medical content,
integration, general communication skills and patient
treatment. After critical appraisal by this group, the tool
was ready for testing.
This test-version of the tool consisted of 30 items in total,
divided into five subgroups: 1) content of problem clarifica-
tion, 2) content specific history, 3) structure interview, 4)
verbal communication skills, 5) treatment of the patient (see
Table 1). In the subgroup ‘Specific history’, four extra items
were assessed only in case of pain. Scores ranged from
good-moderate-poor-not shown (four-point global rating
Fig. 1 Framework integrated medical interview
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scale) [32]. A RUBRIC for each scenario explained every
item separately. For the subgroup ‘Treatment patient’ only
two response categories were used: ‘moderate - poor’. Raters
were also asked to give their overall opinion of the students’
communication performance on a scale of 1 to 10, with 10
excellent and 1 the very opposite, further referred to as
‘grading’. A scoring manual (in Dutch) is available and can
be sent by the first author upon request (see email MB).
Validity and internal consistency of the BOCC-tool
The validity and internal consistency of the tool were
assessed based on the students’ results during the OSCE.
As the OSCE was compulsory all third-year medical
students of two consecutive years of the medical school
(315 in 2009–2010; 357 in 2010–2011, in total 672) were
assessed with the help of the tool, who each performed
the two OSCE stations, resulting in 1344 tool scores
available for analysis.
Validity evidence based on internal structure [33]
Frequency distributions of the items were inspected.
Next, principal component analysis (PCA) with oblique
rotation was performed to determine whether some
items clustered together in a subgroup.
Evidence based on internal consistency
To assess homogeneity (i.e. do the items measure the
same skills necessary for that specific subgroup) of the
Table 1 Frequency distribution of the scores of the test- version of the BOCC-tool, n = 1344 (in %)
Area Generated items Good Moderate Poor Not shown Not scored
Content of problem clarification Reason for visit 67.0 31.6 0.3 0.4 0.7
Somatic information 56.5 38.4 0.3 0.0 4.8
Cognition 49.3 45.3 1.0 2.2 2.2
Emotion 33.7 46.1 4.1 13.0 3.1
Behaviour 45.5 46.2 2.8 2.8 2.8
Social 49.7 45.8 1.3 1.2 2.0
Content specific history Main problem 62.7 33.3 0.1 0.1 3.8
Time start 52.6 42.4 1.2 1.1 2.7
Evolution in time 52.8 36.7 3.1 2.6 4.9
Other symptoms 42.3 32.4 5.4 9.0 11.0
Circumstances that worsen problem 44.5 35.7 2.9 12.9 3.9
Circumstances that alleviate problem 26.9 38.2 5.5 23.4 5.9
Effort to relieve problem 50.5 34.9 1.9 10.5 2.2
System review concerning main problem 31.8 35.5 14.1 14.7 3.8
Structure interview Introduces him/herself 72.8 24.3 0.9 1.3 0.7
Summary 33.7 41.2 5.7 15.0 4.4
Integrates problem clarification with specific history 40.0 46.7 3.2 2.4 7.7
Verbal communication skills Follows patient 58.7 36.7 1.1 0.1 3.4
Reflects on emotions 46.9 42.8 4.7 1.7 3.9
Directs patient 46.1 43.9 1.3 0.3 8.4
Tests own ideas 44.6 43.7 0.7 2.2 8.8
Concretizing questions 51.9 40.6 3.0 0.1 4.4
Responds adequate 48.8 39.7 2.7 0.0 8.9
Moderate Poor
Treatment of patient External presentation 93.8 0.8 5.4
Facial expression 94.9 1.5 3.6
Paraverbal features 90.8 0.7 8.5
Spatial proximity 91.0 0.7 8.3
Looks at patient 95.5 0.9 3.6
Body position 93.8 1.2 5.0
Body movement and gestures 91.1 1.0 7.8
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items within subgroups, Cronbach’s alpha was calculated
as we assumed that some subgroups were heterogeneous
(i.e. the items measure different skills necessary to meet
the standards of that specific subgroup fully. The items
together in a group constitute the full skill set that can
be shown by the student to meet the standards of that
specific subgroup) by nature.
Relation between tool scores and grading
Descriptive statistics on the grades were performed. Re-
gression analyses were conducted to assess the explained
variance of the subgroups on the grades. This analysis
was based on the rater’s general score (grade) of the
clinical communication performance of the student dur-
ing the OSCE. This form of construct validity compared
the two different constructs that are assessed, i.e. tool
scores and the grading.
Applicability
After establishing part of the validity of the tool in the
target population (OSCE for 3rd-year medical students
with experienced raters), the validity was further tested
by investigating the applicability of the tool within a dif-
ferent group of raters and students. (I.e. Can the tool be
used in other teaching environments with other raters
and still produce the same five components?). Therefore,
the tool was used for peer-assessment in a group of 374
4th-year medical students during the regular communi-
cation skills training with simulated patients, 9 months
after the previously mentioned OSCE. PCA with oblique
rotation was performed to determine whether the same
five components would emerge.
All statistical analyses were performed with SPSS ver-
sion 16. Available case analysis with list-wise deletion
per analysis in case of missing items was performed.
Results
Validity evidence based on internal structure
Table 1 shows that frequency distribution of the scoring
categories ‘good’ and ‘moderate’ of the test-version of the
BOCC are high for most items. For the subgroup ‘Treat-
ment patient’ almost all students scored the same cat-
egory ‘moderate’. Therefore this subgroup was not taken
into account in the subsequent statistical analysis. Miss-
ing data are shown in Table 1.
The Kaiser-Meyer-Olkin analysis yielded an index of
0.89 and Bartlett’s test of Sphericity was highly signifi-
cant χ2 (253) = 5637, p < .001, indicating that the distri-
bution of the data met the psychometric criteria for
PCA with oblique rotation. PCA analyses of the scores
showed an interpretable solution of five components
(47.35% of the total variance explained). For reasons of
clarity, these 5 components were renamed into sub-
groups for the final version of the tool: problem
clarification (PC), communication skills (CS), specific
history (SH), Problem influence (PI), and Integration
skills (IS). Analysis showed that both items ‘Behaviour’
and ‘Social’ statistically were assigned to CS. However,
based on the loadings it was also possible to maintain
them in the original component PC, which better fitted
the educational model since the subgroup PC reflects on
the content of narrative of the patient following SCEBS
as previously mentioned. The item ‘Other symptoms’
did not fit one of the components and was removed
from the subsequent analyses. Table 2 displays the five
components, the accompanying loadings and commu-
nalities of each item.
Since not all cases concerned pain, the items about pain
were excluded from the analysis and the further develop-
ment of the tool. Based on the loadings the items were
rearranged, resulting in the final BOCC-tool (Table 3).
Evidence based on internal consistency
Cronbach’s alpha of the various subgroups shows values
ranging from .42 to .80.
These scores and mean inter-item correlations for the
subgroups are displayed in Table 4.
Relation tool scores and grading
The mean grade given was 7.15 (SD 0.76, range 5.0–9.0).
Standard multiple regression was used to assess the abil-
ity of five subgroups to predict the grading. To compare
the contribution of each subgroup, the sum scores of
each subgroup were calculated to determine the beta
values. As shown in Tables 4, 35% of the overall variance
in grading is explained by the subgroups. The subgroup
‘Problem clarification’ made the strongest unique contri-
bution to the prediction of the grading, when the vari-
ance explained by all other variables in the model is
controlled for. Three other subgroups were making a
smaller, but statistically significant, unique contribution
to the prediction of the grading (Communication skills,
Problem influence, Integration skills). The subgroup
‘Specific History’ did not add a significant unique contri-
bution to the prediction of the final grading of the rater.
Regression coefficients for the subgroups are displayed
in Table 4.
Applicability
Three hundred seventy-four completed tools were ana-
lysed by explorative PCA analysis to investigate applic-
ability to another context (other raters and students).
This showed that the found factors were similar to those
found during the OSCE-exam (not displayed).
Multiple regression was used to identify whether
within this context the subgroups were also able to pre-
dict the general grading of the raters. The subgroup
‘Communication skills’ had the largest influence on
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prediction, next to the subgroup ‘Problem clarification’.
Subgroups ‘Specific history’, ‘Problem influence’ and ‘In-
tegration skills’ did not contribute significantly to the
general grading (see Table 4).
Discussion
This paper reports on the development of a tool, the
BOCC, as an assessment help on integrated communica-
tion skills. It was aimed to help raters to assess patient
centered communication skills integrated with the appli-
cation of medical knowledge and clinical skills since
both are vital to adequate clinical performance. The tool
was intended to be used in an OSCE-situation by guid-
ing the rater based on the used educational theory on
the integrated medical interview, and we provided valid-
ity evidence based on internal structure and consistency.
Furthermore, it was shown that the subgroup ‘Problem
clarification’ (Cognition, Emotion and Reason for visit)
contributed most to the prediction of the grading of
students.
Research suggests that OSCE’s are suitable for
high-stakes assessments, can be used for assessment of
clinical skills and complex communication skills and
seem the most appropriate assessment to predict future
clinical performance [34–36]. Besides several general
measurement tools on communication skills, such as the
Maas-Global and Four Habits [26, 37, 38], specific rating
scales on communication skills designed for OSCE’s are
also available (e.g. ‘Explanation and Planning Scale (EPS-
CALE) and Common Ground (CG) and should be part
of a more extensive assessment program (programmatic
assessment) which uses multiple data points (over time)
to come to a conclusion about student’s skills [39]. This
programmatic assessment is more and more considered
to be state of the art in assessment.
However, as pointed out by Setyonugroho et al. in
their review on OSCE checklists on communication
skills, there is no consensus in the interpretation and
definition on domains of communication skills, and con-
sequently desirable performance standards, across the
world [35]. Comert et al. [40] support this, demonstrat-
ing that most rating scales use different definitions of
communication skills. Furthermore, it is shown that
most studies on rating scales in OSCE’s have a poor
methodological quality regarding reliability and validity
issues (including content validity) [40]. Hodges showed
Table 2 Factor Pattern Matrix and Communalities of the test-version of the BOCC-tool
Factors with loadings Communalities
extractionCS PI IS SH PC
Responds adequate .713 .529
Follows patient .657 .592
Tests own ideas .644 .618
Concretizing questions .624 .571
Directs patient .607 .576
Reflects on emotions .561 .383
Behaviour .515 .403
Social .461 .446
Circumstances worsen problem .796 .652
Circumstances alleviate problem .795 .647
Effort to relieve problem .346 .349
System review main problem .660 .471
Summary .646 .462
Integration .454 .483
Time start .799 .630
Evolution in time .701 .472
Main problem .570 .597
Somatic information .446 .551
Introduction .340 .279
Cognition .696 .536
Emotion .588 .462
Reason visit .516 .504
CS = Communication skills; PI = Problem influence; IS = Integration skills; SH = Specific history; PC = Problem clarification
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that some individual rating scales are sensitive to the
level of training [32], and should be carefully selected
when designing a tool for assessment of communication
skills.
Adequate clinical communication skills consist of
patient-centered communication integrated with adequate
medical knowledge and clinical skills. However, none of the
above described instruments assesses the integration of the
medical interview [41]. The BOCC-tool is a first attempt to
help integrated assessment of both patient-centered com-
munication skills and general communication skills, with
medical content. It consists of five components, reflecting
Table 3 Final version of the BOCC-tool
Problem clarification Good Mode-Rate Poor Not Shown
Reason for visit
Cognition (attribution, expectations)
Emotion
Behaviour
Social
Specific history
Introduction him/herself
Somatic information
Main problem
Time start
Evolution in time
Other symptoms
Influence problem
Circumstances that worsen problem
Circumstances that alleviate problem
Effort to relieve problem
Communication skills
Follows patient (open-ended questions, exploration, affirmation)
Dealing with emotions: reflection, paraphrases, uses silence
Directs patient (closed-ended questions, multiple choice questions)
Tests own ideas (closed-ended questions, multiple choice questions)
Asks concretizing questions
Responds adequate: non-suggestive, rhetoric, multiple, yes-buts, medical jargon
Integration skills
Gives summary at end
Integrates problem clarification with specific history
Finishes system review main problem
Treatment patient MODERATE POOR
Judgement on treatment patient
ONLY FILL OUT WHEN TREATMENT NEEDS ATTENTION
External presentation conform behavioural code
Facial expression
Paraverbal features*
Spatial proximity/distance, touch
Looks at patient
Body position
Body movement and gestures
Final Grade (1--10)
*tone of voice, intonation, speed of speaking, pauses
Brouwers et al. BMC Medical Education          (2019) 19:118 Page 7 of 10
the framework on the integrated medical interview as pre-
viously outlined.
These five components represent the five subgroups of
the BOCC-tool with different internal consistency
scores. Since the items in each subgroup represent dif-
ferent skills, that not necessarily are linked but instead
represent the full range of skills of that specific sub-
group, Cronbach’s alpha for some components is below
.50. Each item in the subgroup measures a different as-
pect of the subject in the subgroup and therefore cannot
be internally consistent. The rater is given the opportun-
ity to rate the subgroup by using the individual items to
come to a conclusion about that specific aspect. There-
fore, the Cronbach’s alpha value should not be seen as a
measure of reliability, but rather as an explorative de-
scription of the subgroup. Although some subgroups
show a low score, we believe that the items in the sub-
group belong together and represent the heterogeneity
within that specific subgroup. Further research is needed
on the low internal consistency that might be
co-determined by students ‘task-specific focus’ on their
performance or their individual behaviours and work
style. Test-retest reliability and inter-rater reliability
should be investigated to come to a further understand-
ing of the tool’s reliability.
The assessment is concluded with the general grade by
the experienced professional (expert-rater) on student’s
overall communication skills. As mentioned by Huntley
et al. [40] “Communication is (...) inherently creative and
cannot be developed simply by learning skills and rules
for combining and displaying them.” They stress that
“raters should make aesthetic judgements about whether
communication ‘works.” This general grade should
reflect the holistic impression of the interview by the
expert-rater, preventing unjust high OSCE scores in the
situation in which a student follows all the rules of
communication, but that the overall impression of the
medical interview is awkward.
An interesting finding is, that the component Problem
clarification (with items concerning Cognition, Emotions
and Reason for visit) contributes strongest to the general
score (grade) by the rater, with the components
Communication Skills, Problem Influence and Integration
Skills coming second. This is consistent with our experi-
ence during teaching this course, in which students say
that they find it most difficult to talk about patient’s cogni-
tions and emotions. To do this naturally and following the
patient’s narrative demands elegance and creativity in the
student’s communication skills to achieve the best result.
Students often easily settle for less on these subjects due
to discomfort and quickly go on with the medical content,
resulting in lower general grades. Our study indicates that
when a student can explore in depth the cognitions and
emotions from the patient’s narrative, this is reflected in a
higher overall grade by the expert-rater, who apparently
values this most important.
However, in the group of 4th-year medical students,
which assessed their peers, the score on the subgroup
‘Communication Skills’ best predicted the general grade.
This subgroup mostly consists of observable discrete
behaviours such as following patient, concretising ques-
tions, and reflection on emotions. Of course, novice
communicators will be more primed to these behav-
iours, since this is what they learned and consequently
reward this with higher grades.
Although the BOCC-tool is designed to be used in an
OSCE, we think it might also be useful for formative
feedback during communication skills training, since its
generalizability is proven sufficient in the context of an-
other group of medical students. The BOCC can provide
direct feedback on both communication skills and
medical content with limited time investment of the
observers and gives learners the opportunity to try alter-
native behaviour based on its detailed information.
Furthermore, the BOCC might be useful to single out
the non-function student, who is not able to establish
adequate contact in the observed interview. Since the
subgroup ‘Treatment patients’ has a skewed distribution
(see Table 1), and apparently does not discriminate
enough between either good or bad students, we decided
not to include this subgroup in the subsequent analysis.
However, we maintained it in the BOCC-tool to provide
the expert-raters with an opportunity to signal poor
performance on this domain.
Table 4 Internal consistency of the subscales and regression coefficients of the BOCC-tool
Subscale Internal consistency Regression Coefficients for predicting grade (Beta β)
Cronbach’s alpha α Mean inter-item correlation In OSCE (n = 959) In 4th year medical students (n = 324)
Communication skills (n = 1160) .80 .41 .206* .329*
Problem influence (n = 1234) .49 .24 .201* .075
Integration skills (n = 1169)) .42 .20 .246* .073
Specific History (n = 1215) .70 .33 .015 .101
Problem clarification (n = 1263) .49 .18 .259* .202*
R Square .351 R Square .351
* p < .001
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It has two scoring options for the item addressing
‘Treatment patient’, based on our assumption that the
behaviour reflecting this item is dichotomous in
nature: either the observed behaviour is adequate for
the interview or is not adequate. However, since the
described items are very much subjective to the
observer, a caveat which concerns the use for this
purpose is in place.
Our study has several limitations. First, this is the first
evaluation of a new tailor-made tool. Further independ-
ent investigation of the tool on reliability and validity
properties is necessary to enhance it. For example, when
this tool is to be used to assess students in time (longitu-
dinal) inter-rater and test-retest reliability, responsive-
ness and interpretability should be investigated.
Second, the large sample of students is rated by various
general practitioners and psychologists. To investigate
inter-rater reliability, it would be necessary to investigate
these rater groups separately. In addition to this, it would
be fascinating to investigate the relationship between the
rater and the grading and study if the rater’s background
(physicians vs. psychologists) influences the grading of stu-
dents when using the same context. For the future the in-
strument might be adjusted for use by other health
professions who also use OSCE’s as part of their training
and assessment. This could facilitate an interprofessional
basis in the education of health professionals.
Conclusions
This study provides a first investigation of a newly devel-
oped tailor-made tool to help raters in assessing inte-
grated communication skills in an OSCE situation of
3rd-year medical students. We have described our view
on the integrated medical interview and provided valid-
ity evidence based internal structure, consistency and
applicability. The advantages of this new tool include
that it is based on an educational model of the inte-
grated interview; it guides raters when assessing commu-
nication skills during an OSCE and indicates on what
domains a student lacks skills. Disadvantages include the
fullness of detail, the lack of a numeric (total) score of
the tool and unknown reliability including inter rater
reliability and test-retest reliability. Of course, additional
investigation is necessary to explore the reliability and
validity properties of the BOCC-tool further and provide
more insight into the possibilities of transforming the
tool into a true measurement instrument. In conclusion,
this tool is a first step in the integrated assessment of
the integrated medical interview.
Abbreviations
BOCC: BeOordeling Communicatie en Consultvoering (Dutch), Assessment of
Communication and Consultation (English); CAT: Communication
Assessment Tool; CG: Common Ground; EPScale: Explanation and Planning
Scale; FrOCK: Frankfurt Observer Communication Checklist; IPPI: Integrated
Procedural Performance Instrument; Mini-CEX: Mini-Clinical Evaluation
Exercise; OSCE: Objective Structured Clinical Exam; PCA: principal component
analysis; SCEBS: Somatic-Cognition-Emotions-Behaviour-Social domains;
SP: simulated patient
Acknowledgements
We thank Rogier Donders, Radboud University Medical Centre, for his
contribution to the statistical analysis and interpretation of the data.
Funding
This study was supported by the Radboud University Medical Center
Nijmegen (EKO grant).
Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.
Authors’ contributions
MB contributed to the analysis and interpretation of the data, and the
writing of the manuscript. JC contributed to the acquisition, analysis and
interpretation of the data. EB contributed to the conception and design of
the work. CvW and RL contributed in analysis and interpretation of data. EvW
contributed to the conception and design of the work, and analysis and
interpretation of data. All authors contributed to the critical revision of the
paper. All authors approved the final manuscript for publication and agreed
to be accountable for all aspects of the work.
Authors’ information
MB is a general practitioner, junior principal lecturer and PhD-student at the
Department of Primary and Community Care of the Radboud University
Medical Center, Nijmegen, The Netherlands. Her focus of research is the
development of clinical communication skills training and assessment of
medical students.
JC, PhD, is a post-doctoral researcher at the Department of Medical Psychology,
Radboud University Medical Center, Nijmegen, The Netherlands.
EB, PhD is a clinical psychologist and principal lecturer in the Department of
Medical Psychology of the Radboud University Medical Center, Nijmegen,
The Netherlands. Her main interests and expertise concern how behavioural
medicine improves healthcare: education of knowledge and skills, for
medical doctors and health care psychologists.
CvW is an emeritus professor of Family Medicine, Radboud University
Medical Center, Nijmegen, The Netherlands and honorary professor of
primary health care research, Australian National University, Canberra,
Australia. He is past president of the World Organization of Family Doctors
WONCA. Research expertise is in the long-term outcome of patients with
chronic morbidity.
RL is a professor of Medical Education and director of Medical Education at
the Radboud University Medical Centre, and head of the Radboudumc
Health Academy, Nijmegen, The Netherlands..
EvW-B is an associate professor in medical communication, emeritus at the
Department of Primary and Community care, Radboud University Medical
Center, Nijmegen, the Netherlands, and president of EACH: International
Association for Communication in Healthcare. Her interests include research
and teaching of communication skills, including faculty development and
implementation issues.
Ethics approval and consent to participate
The study was conducted with permission of the Radboudumc Ethical
Review Board: they ruled that the study was exempt of review as
participation was voluntary and anonymous and no ethical approval was
required for implementation and quality improvement studies in medical
education at that time. We carefully worked according to the declaration of
Helsinki; original data were treated strictly confidentially and were available
for two researchers only (MB, JC). All analyses were conducted anonymously.
All participants gave written informed consent. Completing the BOCC tool
by the fourth year students was voluntary and anonymous. We informed
these students that their decision whether or not to collaborate would
neither be recorded nor affect their study progress.
Consent for publication
Not applicable.
Brouwers et al. BMC Medical Education          (2019) 19:118 Page 9 of 10
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Radboud Institute of Health Sciences, Dept. Primary and Community Care
(161), Radboud University Medical Center, PO Box 9101, 6500, HB, Nijmegen,
The Netherlands. 2Departement of Medical Psychology, Radboud University
Medical Center, PO Box 9101, 6500, HB, Nijmegen, The Netherlands.
3Department of Health Services Research and Policy, Australian National
University, Canberra, Australia. 4Health Academy, Radboud University Medical
Center, PO Box 9101, 6500, HB, Nijmegen, The Netherlands.
Received: 6 March 2018 Accepted: 15 April 2019
References
1. Hampton JR, Harrison MJ, Mitchell JR, Prichard JS, Seymour C. Relative
contributions of history-taking, physical examination, and laboratory
investigation to diagnosis and management of medical outpatients. BMJ.
1975;2(5969):486–9.
2. Paley L, Zornitzki T, Cohen J, Friedman J, Kozak N, Schattner A. Utility of
clinical examination in the diagnosis of emergency department patients
admitted to the department of medicine of an academic hospital. Arch
Intern Med. 2011;171(15):1394–6.
3. Peterson MC, Holbrook JH, Von Hales D, Smith NL, Staker LV. Contributions
of the history, physical examination, and laboratory investigation in making
medical diagnoses. West J Med. 1992;156(2):163–5.
4. Stewart MA. What is a successful doctor-patient interview? A study of
interactions and outcomes. Soc Sci Med. 1984;19(2):167–75.
5. Stewart MA. Effective physician-patient communication and health
outcomes: a review. CMAJ. 1995;152(9):1423–33.
6. Rathert C, Wyrwich MD, Boren SA. Patient-centered care and outcomes: a
systematic review of the literature. Med Care Res Rev. 2013;70(4):351–79.
7. Stewart M, Brown JB, Donner A, McWhinney IR, Oates J, Weston WW, et al.
The impact of patient-centered care on outcomes. J Fam Pract. 2000;49(9):
796–804.
8. Epstein AM, Street Jr RL. Patient-centered communication in cancer care:
promoting healing and reducing suffering. NIH publication no. 07-6225.
Bethesda, MD: National Cancer Institute; 2007.
9. Brennan MD, Monson V. professionalism: good for patients and health care
organizations. Mayo Clin Proc. 2014;89(5):644–52.
10. Yedidia MJ, Gillespie CC, Kachur E, Schwartz MD, Ockene J, Chepaitis AE, et
al. Effect of communications training on medical student performance.
JAMA. 2003;290(9):1157–65.
11. Berkhof M, van Rijssen HJ, Schellart AJM, Anema JR, van der Beek AJ.
Effective training strategies for teaching communication skills to physicians:
an overview of systematic reviews. Patient Educ Couns. 2011;84(2):152–62.
12. Hulsman RL, Ros WJ, Winnubst JA, Bensing JM. Teaching clinically
experienced physicians communication skills. A review of evaluation studies.
Med Ed. 1999;33(9):655–68.
13. Laan RFJM, Leunissen RRM, van Herwaarden CLA. The 2009 framework for
undergraduate medical education in the Netherlands. GMS Z Med Ausbild.
2010;27(2):Doc35.
14. Royal College of Physicians and Surgeons of Canada. CanMEDS framework
[webpage]. n.d. [cited 2016 September 27]. Available from: http://www.
royalcollege.ca/rcsite/canmeds/canmeds-framework-e.
15. Silverman J. Teaching clinical communication: a mainstream activity or just
a minority sport? Patient Educ Couns. 2009;76(3):361–7.
16. van Weel-Baumgarten E, Bolhuis S, Rosenbaum M, Silverman J. Bridging the
gap: how is integrating communication skills with medical content
throughout the curriculum valued by students? Patient Educ Couns. 2013;
90(2):177–83.
17. Kurtz S, Silverman J, Benson J, Draper J. Marrying content and process in
clinical method teaching: enhancing the Calgary–Cambridge guides. Acad
Med. 2003;78(8):802–9.
18. McLachlan JC. The relationship between assessment and learning. Med Ed.
2006;40(8):716–7.
19. Muijtjens AMM, Hoogenboom RJI, Verwijnen GM, van der Vleuten CPM.
Relative or absolute standards in assessing medical knowledge using
Progress tests. Adv Health Sci Ed. 1998;3(2):81–7.
20. Van Der Vleuten CPM. The assessment of professional competence:
developments, research and practical implications. Adv Health Sci Ed. 1996;
1(1):41–67.
21. Boon H, Stewart M. Patient-physician communication assessment
instruments: 1986 to 1996 in review. Patient Educ Couns. 1998;35(3):161–76.
22. Ong LM, de Haes JC, Hoos AM, Lammes FB. Doctor-patient communication:
a review of the literature. Soc Sci Med. 1995;40(7):903–18.
23. Zill JM, Christalle E, Müller E, Härter M, Dirmaier J, Scholl I. Measurement of
physician-patient communication—a systematic review. PLoS One. 2014;
9(12):e112637.
24. Fernando N, Cleland J, McKenzie H, Cassar K. Identifying the factors that
determine feedback given to undergraduate medical students following
formative mini-CEX assessments. Med Ed. 2008;42(1):89–95.
25. LeBlanc VR, Tabak D, Kneebone R, Nestel D, MacRae H, Moulton C-A.
Psychometric properties of an integrated assessment of technical and
communication skills. Am J Surg. 2009;197(1):96–101.
26. Van Thiel JR, P; Van Dalen, J. Maas-Global Manual 2000. Maastricht:
Maastricht University; 2003.
27. Sennekamp M, Gilbert K, Gerlach FM, Guethlin C. Development and
validation of the "FrOCK": Frankfurt observer communication checklist. Z
Evid Fortbild Qual Gesundhwes. 2012;106(8):595–601.
28. Makoul G, Krupat E, Chang CH. Measuring patient views of physician
communication skills: development and testing of the communication
assessment tool. Patient Educ Couns. 2007;67(3):333–42.
29. Borrell-Carrió F, Suchman AL, Epstein RM. The biopsychosocial model 25
years later: principles, practice, and scientific inquiry. Ann Fam Med. 2004;
2(6):576–82.
30. Stewart MML, Ryan BL, Brown JB. The patient perception of patient-
centeredness questionnaire (PPPC). Working paper series. [working paper].
2004. In press.
31. Engel GL. The clinical application of the biopsychosocial model. Am J
Psychiatry. 1980;137(5):535–44.
32. Hodges B, McIlroy JH. Analytic global OSCE ratings are sensitive to level of
training. Med Ed. 2003;37(11):1012–6.
33. American Educational Research Association, American Psychological
Association, National Council on measurement in education, joint
committee on standards for educational and psychological testing.
Standards for educational and psychological testing. Washington, DC:
American Educational Research Association; 2014.
34. Turner JL, Dankoski ME. Objective structured clinical exams: a critical review.
Fam Med. 2008;40(8):574–8.
35. Setyonugroho W, Kennedy KM, Kropmans TJB. Reliability and validity of
OSCE checklists used to assess the communication skills of undergraduate
medical students: a systematic review. Patient Educ Couns. 2015;98(12):
1482–91.
36. Terry R, Hing W, Orr R, Milne N. Do coursework summative assessments predict
clinical performance? A systematic review. BMC Med Educ. 2017;17:40.
37. Krupat E, Frankel R, Stein T, Irish J. The four habits coding scheme:
validation of an instrument to assess clinicians' communication behavior.
Patient Educ Couns. 2006;62(1):38–45.
38. Lang F, McCord R, Harvill L, Anderson DS. Communication assessment using
the common ground instrument: psychometric properties. Fam Med. 2004;
36(3):189–98.
39. van der Vleuten CP, Schuwirth LW, Driessen EW, Dijkstra J, Tigelaar D,
Baartman LK, van Tartwijk J. A model for programmatic assessment fit for
purpose. Med Teach. 2012;34:205–14.
40. Comert M, Zill JM, Christalle E, Dirmaier J, Harter M, Scholl I. Assessing
communication skills of medical students in objective structured clinical
examinations (OSCE)--a systematic review of rating scales. PLoS One. 2016;
11(3):e0152717.
41. Huntley CD, Salmon P, Fisher PL, Fletcher I, Young B. LUCAS: a theoretically
informed instrument to assess clinical communication in objective
structured clinical examinations. Med Ed. 2012;46(3):267–76.
Brouwers et al. BMC Medical Education          (2019) 19:118 Page 10 of 10
